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I n  the  report  (Reference l), it was  indicated tha t  during the act ion 

o f  streptomycin upon c e l l s '  nuclei, a t  high concentrations it emerges as a 

mutagenic factor,  while a t  low concentrations it proves antimutagenic, sup- 

pressing the  natural mutagenic process. 

data concerning the cytogenetic e f f e c t  o f  the combined act ion of ionizing 

In the present report ,  we present 

radiat ion with streptomycin. Considering the complex nature of strepto- 

mycin's e f f ec t  upon the  metabolism processes (References 2-4) occurring 

i n  a ce l l ,  we made an evaluation of i t s  in te rac t ion  with radiat ion a t  

various phases of the ce l lu la r  cycle. 

I n  the tes t  series, small roots  of onions were processed i n  a strep- 

tomycin solution a t  a concentration of 5 

gamma rays (250 r )  o r  by neutrons (30 rad).  

mm and were exposed t o  

To evaluate the e f f ec t  of 

rad ia t ion  on various phases of the  f i s s i o n  cycle, small roots of an onion 

(without introduction of streptomycin) were examined a t  various times 

after exposure. 

The f i s s i o n  cycle i n  the onion takes 20 hours, and the duration of 

the ac tua l  mitosis amounts t o  2.5 hours (Reference 5 ) .  
the duration o f  f i s s i o n  i s  evidently close t o  24 hours. 

During radiation, 

The data i n  

Table 1 indicate  t h a t  the  maximwn s ens i t i v i ty  i s  inherent t o  the prapliase 

fZ:4 hours) and evidently t o  the l a te  interphase (9  hours). The m i n i m u m  
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r a t i o  sens i t i v i ty  typf f ies  the middle and ea r ly  interphase (16, 29 and 

24 hours). 

phases of f i ss ion ,  but a t  processing of the r o o t s  by streptomycin f o r  2 

hours and f o r  1 hour before exposure. 

a f t e r  exposure, i. e. during exposure of the  l a t e  interphase and prophase, 

the number of chromosome reconstructions decreases considerably. We are 

confronted by the  protective e f f ec t  of streptomycin, equalling 5’1% as a 

Data a re  also given i n  Table 1 on the sens i t i v i ty  of the same 

We observe t h a t  i n  the f irst  hours 

whole. For the middle and l a t e  interphases, there i s  no protect ive e f fec t .  

The data derived also show t h a t  a t  introduction of streptorrrycin a t  

stages following the exposure, there  i s  no perceptible additional delay 

of  f i s s i o n  -- the rad ia t ion  e f f ec t  i n  these conditions, a t  f ixa t ion  o f  

the mater ia l  after 16, 20, and 24 hours, proved the same as  i n  the t e s t .  

This pa t t e rn  would have been d i f f e ren t  i n  case of a phase displacement of 

the ce l lu l a r  cycle. 

A s  a r e su l t ,  a t  a conventional analysis ( a f t e r  24 hours), one can 

conclude tha t  the  processing by streptomycin before exposure does not 

have a protect ive e f fec t .  

interphase and t o  the prophase. 

I n  t h i s  case, i t s  e f fec t  t ransfers  t o  the l a t e  

Upon introduction of streptomycin p r io r  t o  exposure, it remains 

unclear whether i t  takes e f fec t ,  at  the moment of exposure, upon the 

primary mechanisms a t  the evoking of mutations, o r  whether i t s  e f f ec t  

occurred a f t e r  exposure, when the poten t ia l ly  a l tered chromosomes en ter  

the ce l lu l a r  cycle a t  the stage sens i t ive  t o  streptomycin. 
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I n  ‘infusoria (References 6, 7 )  and i n  mice (Reference 8), there  

was demonstrated the  protective e f f ec t  of streptomycin upon i ts  in t ro-  

duction after exposure. 

by way of investigating the e f f e c t  of streptomycin a t  a l l  phases of the  

ce l lu l a r  cycle after exposure. For  t h i s  purpose, we processed onion 

roo t l e t s  a t  various times after exposure, by using a streptomycin solut ion 

and hardening (f ixing)  them after 24 hours had elapsed following exposure. 

By such a method, we traced the  development of the exposed ear ly  interphase 

i n  case o f  e f fec t  o f  streptomycin upon the various stages of the ce l lu l a r  

cycle. 

We conducted a new analysis o f  t h i s  question 

I n  a controlled test, with the introduction of streptomycin, we 

obtained 20.9% of  c e l l s  wtth chromosome reconstructions (See Table 2 ) .  

A t  introduction of streptomycin, the  pa t te rn  changed abruptly. On one 

hand, upon i t s  introduction, i n  2 and 4 hours, t he  number o f  chromosome 

reconstructions decreased percept ibly (12.7% and 10. @), and the  protection 

amounted t o  about 48%. On the  other hand, a t  processing after 9 ,  1 2  and 16 

hours, there  i s  a notable increase i n  the number of chromosome reconstruc- 

t ions (38.4, 30.0, 30.7%)+ 

during the act ion of fas t  neutrons with the  introduction of  streptomycin 

after exposure. 

manifested only i n  case of the  introduction o f  streptomycin i n  2 hours 

a f t e r  exposure and t h a t  there  i s  a more s tab le  increase i n  the  number of 

aberrations a t  introduction of streptomycin i n  4, 9, 16, 18 and 20 hours 

Basically the same pa t te rn  was a lso established 

The difference consis ts  i n  t h a t  a d i s t inc t  protection i s  
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following exposure (Table 2).  

Both the protect ive as well as the sens i t iz ing  e f f e c t  of streptomycin 

was  revealed i n  t h i s  t e s t .  

or iginat ing i n  the  ea r ly  interphase, streptomycin protected the chromosomes 

from them during the first 4 hours following exposure. 

upon introduction a f t e r  9 hours, i t s  e f f ec t  l e d  t o  an in tens i f ica t ion  of 

the rad ia t ion  damage. During the action of the  neutrons, t h i s  t r ans i t i on  

from a protect ive e f f ec t  t o  a sens i t iz ing  one was accomplished even sooner 

and more clear ly .  

Exerting %n e f f e c t  upon the poten t ia l  changes 

On the other hand, 

A t  introduction of  streptomycin a f t e r  exposure, i t s  protect ive e f f ec t  

passes t o  the ear ly  interphase, while the sens i t iz ing  e f f ec t  passes t o  the 

l a t e  interphase and the prophase (Table 2 ) .  On the other hand, i t s  in t ro-  

duction before exposure evokes protect ion i n  the  l a t e  interphase and pro- 

phase, and therein the sens i t iz ing  e f f ec t  i s  not  revealed i n  the remaining 

phases of the ce l lu la r  cycle (Table 1). Evidently an explanation of these 

f a c t s  points  t o  the f a c t  t h a t  the protect ive e f f ec t  o f  streptomycin i s  not 

connected with the stage o f  the ce l lu l a r  cycle, but with the l i f e  period 

o f  the po ten t i a l  changes i n  the chromosomes, Protection i s  possible on ly  

i n  the periods r e l a t ive ly  close t o  exposure, i. e. up t o  the time of the 

appearance o f  the changes i n  the chromosomes. 

changes should be recognized as long. 

by disrupting the processes of na tura l  res tora t ion  of the or ig ina l  struc- 

tures ,  i n  po ten t ia l ly  modified chromosomes, a f t e r  9, 12,  16 and 20 hours 

The duration of the poten t ia l  

TMs i s  evfdent from the  f a c t  tha t ,  
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following exposure, the streptomycin assumes the ro le  o f  a f ac to r  sensi- 

t i z i n g  the  radiat ion damage. The absence of such a sens i t iz ing  action i n  

the t e s t s  during the introduction of streptomycin before exposure i s  evi- 

dently connected with the circumstance t h a t  i n  t h i s  case streptomycin 

exerted a protect ive e f f ec t  i n  the f i rs t  periods a f t e r  exposure, but l a t e r ,  

it exerted a sens i t iz ing  e f fec t .  A s  a resu l t ,  quant i t ies  of chromosome 

reconstructions were derived/ which were similar t o  the t e s t  quant i t ies .  
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